Quark spin in the proton

QCD Proton with valence quarks,
gluons, and quark sea:

Component of spin of proton carried by quark
of flavor q:

Dg= . dx q(x,Q%) +q(x.Q%)
- q(X’QZ) _ ﬁ(X’QZ) ]

Deep Inelastic Scattering (DIS) Experiments
provide precise values for Du, Dd, and Ds:

Du= 0.83 0.03
Dd= 043 0.03
Ds= 0.13 0.03

Unfortunately...



Out with the old, in with the n.

The DIS measurements of Ds are contested:
® They use SU(3), symmetry;
@ They extrapolate x to O.

Therefore, Ds should be measured in a new way.

A good alternative approach is n—-N scattering in miniBooNE:

® SU(3), symmetry is unnecessary for Ds extraction;

@ Also, we won't have to integrate over x to determine Da:

n—N scattering cross section depends on axia form factor G
2\ — 2 Sl aY

G,(Q)= 9,(Q) G(Q), g, known (nuclear b-decay),

and GaS(QZ: 0) = Ds.



=N Scattering Phenomenol ogy

A n—N elastic scattering reaction sensitive to Ds that BooONE can measure is.

n p n p n\\/vn/

"proton neutral current (pNC)" / 70

"charged current (CC)" / W

The ratio of the occurrence of these reactions Rn:

= = (No. of pNC rxns) - over aQ? range is both sensitive to Ds and insensitive
" (No.of CCrxns) o systematic errors eliminates uncertainty in n flux.




Little Boy BooNE, come blow your horn...

n flux

E
Horn shoots n's at the oil in the tank, which provides ~10* p's and n's.

The reactions generate light, that is measured by the phototubes:
m's from CC events Cherenkov
& p'sfrom pNC events scintillate.

The type of light determines which reaction
occurred.

The magnitude of light determines the kinetic
energy Q° of the reaction.

First cosmic ray mevent in BooONE——



Number of reactions in BooNE detector

Initial ssimulations using a free nucleon cross section with 50% detector efficiency
and Ds = 0 yield these data:
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There will be ~500,000 CC reactions

per year in BooNE.

No. pNC evts/yr 0.1Q%1.1

Q* (GeV?)

There will be ~70,000 pNC reactions

per year in BooNE.



How well will BooNE measure Ds?

R vsQ*(Ds=-0.2100.2)
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First glance: determining Ds
looks hopeful.

To measure Dsto 0.1, must
know efficiency ratio ——
pNC
to ~20%.
For Dsto 0.05 must know =
pNC
to ~10%



Between the iIdea and the reality...

* Simulations use free nucleon cross section, but Carbon nucleons bound in nucleus.
No worries. Bound nuclues models only add small corrections at our energies,

& Rn IS Insensitive to choice of model.

* More serious: The two reactions mentioned not the only ones BooNE will see.
Backgrounds include:
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Conclusions

@ Want anew way of measuring Ds that doesn't have the downfalls of DIS.

@ n-N scattering in BooNE is such a new way.

@ Initial simulations show that R is a good measure of Ds.

@ Concerned about backgrounds to pNC and CC reactions.
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